Practice Problems
1. Determine the molar mass of the following compounds:

HBr HCI Mgs(PO4), H,SO,
Tlg / 36.$,
mol %\»\ s /Ml ‘ifﬁml

2. Determine the number of moles in each of the following:

632g Ca(CoHs0,), 294g H3PO, 990g HCl

j" 240w 9"743 PO, )4 Iweol 7?05 -JC{ =

Gg H3P04 Q?lmo\
3. Determine the number® epresentatlve particles in the foll

1.4 mol HBr 0.26 mol Fe 2.74 mol CO,

|. 4 wol HBrxﬁ%o .26 W‘RKS@QF& 2 2 740‘01009-3‘

IW‘ HEY‘ 4
)J 13.408r | 146 %7 | /0. 6360;,
4, Calcu is n with 196g of H3PO,

produce water and sodium phosphate according to the following unbalanced
reaction:

3 NaOH+ H,PO, —— Na,PO, +3H,0
96 9 143?04 % lmel H3 POy X' w&_ W

‘ Dby \ ol MO
409 NaoH | %5 W3Pog | wol H3Pd

5. Calculate the mass of O, that is needed to react with 117 g Fe to make iron (ill)
oxide?

4Fe+ 30, —— 2Fe, 0,

s Fex \nol Fe_ ¢ 3mel 02 4 32505 sig0
Sbq “Sba Fe 4 wmal Fe | 09-
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6. Calcium carbonate, CaC0O;, decomposes and produces 2.26g calcium oxide, CaO.
if the theoretical yield is 2.68g, what is the percent yield?

CaCO, —%— CaO + CO,

229C0 009 = g4.3°
2. 6 ¥4 Ca0 0 -

7. Celeulate the mass of NaOH produced when 254 grams of Na,CO; are reacted
according to the following unbalanced reaction:

Na,CO, + Ca(OH), ——2NaOH + CaCO,
2549 NayCOy ¢ \mol MaaCOy 2 ol NaOl  x 40, Va0l —
/063 MNa, CO3 \ el Naaw3 | o\ NQOH'

191. 75 NaOlF

8. Calculate the mass of Cu needed to produce 2.25 g Ag accordlng to the following
unbalanced reaction:

Cu +,'lAgNO —— Cu(NO,), +2.Ag

3-9§5|05' —,l%‘\'z@ M——x/c?-@— ééng

9. Calculate the volume of oxygen gas needed to produce 6.5 Liters of CO,
according to the following reaction:

CH, + 50, — 3CO, + 4H,0

6.5 LCOL x Imo\ CO3 4 5wme| O ;1;241,0} L
a2.4 L 3W\0\CO':K | Mol 0;;/0% &
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10. For the following pairs, circle the one in which particles are moving the fastest:

A liquid at 100 °C

Aliquid at 50 °C

c. Asolid at 100 °C or ( Agasat50°C

P
7 Hegasat30°C or Kr gas at 30 °C

a. Aliquid at 50 °C or

b. A solid at 50 °C or

i‘

11. Why is the Kelvin temperature scale more appropriate than the Celcius or
Farenheit scales when thinking about KMT? (

M \V\Y\T I S d\\rcCH)‘ PYo]Dor}‘NM
~[*L< a-mc’:{: £ K=

12. What are STP conditions?

: 2723 K ov O .
S\"e\.v‘dal’l(‘f?cwsgute = ?wmwx“ﬁ or- qu"M

13. The initial temperature of a gas is 43°C. Calculate the final temperature if the
Q ?3 volume changes from 500mL to 350mL at constant pressure?

% G)(S"{)OML -:: Q)"(3S‘Ow¢)
3lb K - X

14. Calculate the original volume of a gas at —10°C if the final volume of gas is 200
gallons at 25°C and pressure is held constant?

YD)  ~(ae0aa)() - 176.5gal
263K 29§ K

15. Calculate the final pressure cn a balloon if its volume changes from 250 ft® at 770

mm Hg to 1000 ft® with constant temperature?
w( 25080 o () (Jotw Cy

\ \ lCYQ.{li-lg
6

¥z 2al.a K
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- 16. A rigid vessel of gas at STP is heated to 900°C. Calculate the new pressure.

__Jﬁ- QL» (\\ 4.3 alm

17. Underline the solvent in each of the following solutions

a. A solution containing 10.0 g of glucose (C¢H1,06) angd500.0 g of water
b. A solution containing 60.0 mLQ@I@d 30.0 mL of methyl

alcohol

18. Complete the following takle using the combined gas law:

Parameter Initial Final
Temperature 2}%?34@ K 58°C ?3' R
Volume 360mL 150mL €0
Pressure 230 torr X '3/3;\
aMF b[E3 T
Temperature Standard 222 K. 105°C 3¢ K
Volume 5L ? 346 L]
Pressure Standard 2 atm
latw
Temperature j 30°C 203 Standard 273
Volume i 300mL ? A%, 31’ ’
Pressure | 795 mm Hg Standard Fo0atm

19. Why does water not dissoive motor oil?
woleris & pelav se\lvent ard Oil is r\onpé( a

20. In which solution is the solubility of a gas hlgher - cold water or hot water?

Cold wader
21. What three things can you do to get sugar to dissolve faster in water?
o\whm

. .,
3 ci&gh Hin(powdla) Yhe Suggar

22. When a solute is added to water, what happens to the freezing point? To the
boiling point?

Q? 1S dﬁ.g\'eﬁ . ¢ = : |
V)'(_) 19 Q/\QV& L ‘ o i .o ,7'



23. Which will freeze at a lower temperature —a 1.5 m solution of NaClora 1.5m

solution of MgC,? 7_7'\2- .. W\a C\; bCC ‘.+ d, S'SOCI'G.IZ
mio about 3 pariily eherg, Vall wit he 2=

24. Which will boil at a h|gher temperature a 1.5 m solution of CgH1;0g 0ra 1.5 m
solution of NaCl?

)&ZCEAA \ O\\ "\\Sl\u_b—e ‘l—}rf/c‘m
oV i § & welewty, C
25. Calculate the molanty OColutlo :f 236 f Hl is dissolved in 17,500mL of

solution? 9?5“]'? . O‘IOM H]:

26. Determme the mass of soiute in 2000mL of a 0.25M solution of CuSO,.

pa O-AS = Qf‘fﬁ_\ -
28 B 79.86Cu0
W 27. Calculate the mo'anty of 114g Aly(SD4)5 in 1.>OOmL of solution. 7

& Prlpls0s) , |
c45 _ ‘ (So
o0 M= 345\3 = .23 MAL ),
tq > 28. Calculate the weight of KBr needed fo make 200g of a 5% solution.
500, = _~ KB
/o in /0a KBy

29. Calculate the mass of solute is needed to make 350mL of a 0.1M solution of

T oam Qw . 1S3 CathsO

30. Calculate the molality of a solution in which 115g AlCl3i in 1500g water.

ISa Blc
w2 S Kicly = 0.57m
.S Ko | "
31. What would be zZing point and bdiling point of the solution in #18

Ko =(0.57m) & g&t}) (4  ATy=(eSHw) (%gw\ =17
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. 32. Calculate the pH and pOH of the following solutions:

L0.00001M HNO; 4.0-6:0 290  0.0025aM KOl PH = ) §@ QOH = |40

P atx10° —loq [.ooeo(] = 6

0.001M KOH 0.0035M H,50, [H#] = aK.0035"= , 00

—leg 0017 2pOHt 22 /4,00 =30 2j4e log [..007) - 5 polt= [)5s~

.00002M HCI 0.00044M H,50,

~log [-o0005) = 470 BP= DD [y ax. 00044 = G945t = 3.06

ulate the pOH, hydronium ion, and hydroxide ion concentration for a
?OH 2 q

solution with a pH of 5 and a solution with a pH of 12.35. 10 q+
3 oy -9
OH)?‘\X\O'S" ] = 4. -8 _ e
i z\)“gma-i LH??[ wond el = ABIOX0
Cl~

PH 2 [ 38 'POH = |.6S”
Y,‘”) entifyv the conjugate base for the following:
a. HC

b. H,S04 HSO‘Fov 504—:

c. HO o” -
35. Identify the conjugate acid for the following
a. NOy W N03
b. NHs  AHgt
c. HPOS bg ?01.
d. H,0 H}o +

36. Label the acid, base, conjugate acid and conjugate base for the following:
a. HCN&aq) + HyO = H30'(ag) + CN'(aq)

ac base Comacd (5 Conybase

b. NH; +H,0 = NH, + OH

bose Oud  CowyOud Con] base



Satt Ui
”;.504 4’1A)a0 H —> Na,S04 + + H0

37. During a titration process, 35mL of 2.0M H,S0,4 neutralizes exactly 20.0mL of

ion, (30)(35) @) @) (o) (D
a. PI’Pd!Ct the products X 2 7‘ oM MQOH'

b. Balance the equation

Label the acid, base and sait
Name thesalt Sedium S W"%
Calculate molarity of the base solution.

o oo

%_Fo lete the following for the neutralization reaction between NaOH and HCI.
Sul Predict the products

jel + M()H = Nad + . Balance the equation

c. lLabelthe acid, base and salt

d. Name thesalt SoJ-luM d\loy\o(g.
e. 1f15.2 mlLofa 1.7 M NaOH solution are needed to neutralize 22 mL of
HCl, what(s the molarlty of the H

ST CVE X3 LM Al

39. For(he following equatlons
e Assign oxidation nurmbers to all atoms
e [dentify which element is oxidized and which is reduced

L Bl e R 2 \
OX‘\&‘WLW‘ a. {Cr(.‘lg + Mn(’); + Hy,0 -» MnCly :'.t-izCrO,; d J
(Se

IS 36 - C‘( 0 X
L. oSe B o \LQ& .2 My~ QQ&W(Q
h. Fevon -I— AI -+ A|203 +2Ee
@lem Fe—)ﬁ'éa—? a h: pedu.ue&
G’S\T\ LPI%~6e” —2 Ma OX\A\L@S
aun

4 -2 4=l Pl P\ "> o
C. PbOZ ﬂHCI - PbCIZ +2H20 + C'z

Py e~ —> P Qe&ucuﬂ
;z i = e —> Cl" oxd.

-2 o "1. > K -}4 -3
d HNOg + Cu > 2o; + Cu(NOs), +INO,

N +|e — NM w

Cl-2e — Cud >oxid
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40. Use the solubility curve chart to answer the following:

a.

b.

How many grams of Cey(SO4); will dissolve in 100 g H,O at 10°C? (4— q
How many grams of NaNOj; will dissolve in 100 g H,O at 60°C? |23 A
How many grams of NH3 will dissolve in 100 g H,O at 90°C ID q

Identify the following solutions as saturated, unsaturated or
supersaturated:

i. A solution of KClO; at 40 °C contains 45 g in 100 g H,O. SQPQY‘ Saw
ii. A solution of NH4Cl at 40 °C contains 45 gin 100 g H,O Sa:‘umu
iii. A solution of KNOj3 at 40 °C contains 45 g in 100 g H,O. (AN Sa,-‘-umu

How many grams of KNOj3 can be added to 100 g of H,O if the
temperature is increased from 0 °C to 60 °C ?

wo |blg-~155= 8’63 KRN0z

How many grams of KCl1 will precipitate out of 100 g of water that is
cooled from 80°Cto20°C?

504 -~ 224 2 Q%5 KC|

11
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